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NTA background/approach

Documented findings (Cape Fear River, NC)
- Strynar et al., 2015

—- Sunetal, 2016

- McCord and Strynar 2019 in press
Documented findings (Tennessee River, AL)
— Newton et al., 2017

Merrimack, New Hampshire (NHDES)

West Depftford, New Jersey (NJDEP)
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Davis et al., 2007 Chemosphere (67) 2011-
2019. “Transport of ammonium
perfluorooctanoate (APFQ) in environmental
media near a fluoropolymer manufacturing
ransreory | facility”
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SurfaceWater
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WWTP Effluent
Drinking Water

Sampling from geographically or
temporally displaced locations allows

tnangulation of sources
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November 2015

S

and Sulfonic Acids {PFESAs) in Natural Waters Using Accurate Mass
Time-of-Flight Mass Spectrometry (TOFMS)

identification of Novel Perfluoroalky! Ether Carboxylic Acids (PFECAs)
%
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Lable 3. Accurate Mass of falyluoninated Compounds and In-Source artifarts Fanad in Extracted Water Samples

At

-

T

[BOLEE

2454764

GenX

Polyethers
sulfonates {2});

ED_004850_00004145-00006



Martin et al., 2004 ES&T

« Need for authentic standards
* Validated methods

+ Isomers

« Blank contamination
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November 2016
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Legacy and Emerging Perfluoroatkyl Substances Are Important
Drinking Water Contaminants in the Cape Fear River Watershed of
North Carofina

Ausdrew Lisdstzow,” Michae Richordson,” Ben Keams
and Detfel B UL Knagpe’
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2011

2012

2014
2015
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Date
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2011

2012

2014
2015

2017

Date
11-4-11
1-26-12
2-1-12
2-9-12
5-4-12
5-4-12
11-24-14
5-12-15
5-12-15
8-6-15
5-12-17
6-20-17
6-27-17
7-4-17
7-11-17
7-18-17
7-25-17
8-3-17

Formula: C;H,F,0.8
[M-H}- 340.9372 Da
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1pnce & echnology

Novel Polyfluorinated Compounds identified Using High Resolution
Mass Spectrometry Downstream of Manufacturing Facilities near
Decatur, Alabama

Rebes

McMahen? James A Staeckel” Michael Chistock’ Andrew Lindstrom,

Tennessee River, Decatur, AL

« Basis of PFOA/PFOS PHA (2009)

« Co-mingled industrial/municipal waste; biosolids
* 3M, Daikin America, Toray Fluorofibers

Hansen et al., 2002 Quantitative Characterization of
Trace Levels of PFOS and PFOA in the Tennessee River
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Figure 53 - Total area [surm of all isomars) of different species and their relative percentages in relatad

series at Site 2,
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http:/iInhdes.maps.arcgis.com/apps/View/index.html?appid=66770bef141c43a98a445¢c54a17720e2& 5

extent=-73.5743,42.5413,-69.6852,45.4489
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Hoosick Falls, New York Narth Bennington, Vermont

HORTH BENNINGTON, VERMONT: PFAS
CONTAMINATION

https://pfasproject.com/hoosick-falls-new-york/ https://pfasproject.com/north-bennington-vermont/ 18
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FIGURE 31 st e

MODFIED BPA METROD §
PEOR SAMPLING TRAIN

Slide courtesy Jeff Ryan (EPA/ORD/NRMRL) /7
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Area

Formula Prediction - C5H,F,O,

PFCAs C,-C; and -CO, loss
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Molecutar Formula: C,F.0O,

Molecular Formula: C,H,F,0, Manoisatopic Mass: 162.9824

Monoisotopic Mass: 261.98762 Da
C.H.FO {M+H]+: 262.994896 Da
Z’?’,E‘-Oé@ L)e [M-H}-: 260.980343 Da

¥
FE F E »— F F F F E Monoisotopic Mass: 522.967963 Da
[e2 [e2 Molecular Formula: C,F,0,
) o} Monoisctopic Mass: 112.9856

In dispersion #6, control technology, XAD inlet/outlet, filters inlet/outlet

ED_004850_00004145-00019



collected:
8 industrially used PTFE dispersions
§ industrially used surfactants
near Merrimack, NH region

. ORD NERL:
assessed via QTOFMS and Orbitrap MS
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Chromatograms
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munoz et al., 2017 Environ. Sci. Technch
AFFF deployment Lac-Mégantic
railway accident Québec, Canada

Fluorotes e tkytatnic I te (FTSAS)

6:2 Fluorotelomer thioether
amido sulfonate

https://comptox.epa.gov/dashboard/dsstox
db/results?search=DTXSID70892333
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New Jersey vs. National PFAA Detections in 2013-15
USEPA Unregulated Contaminated Monitoring Rule 3 (UCMR3)

Reporting New Jersey PWS National PWS other than

C d | Level (ng/L) NJ

ompoun # Detects™ % # Detects** | % Detects

Detects

PFOA (C8) 20 19/175 18.9% 98/4745 2.1%

PFNA (C9) 20 4/175 2.3% 10/4745 0.2%
PFOS {C8-S) 40 6/175 3.4% 89/4745 1.9%
PFHxS (C6-5) 30 2/175 1.1% 53/4745 1.1%
PFBS (C4-S) 90 0/175 0% 8/4745 0.2%
PFHpA (C7) 10 6/175 3.4% 80/4745 1.7%

* Final New Jersey UCMR3 data.

Slide courtesy of Sandra Goodrow NJDEP

**USEPA data posted online as of 1/17.
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PFNA is the primary component of Surflon S-111 (CAS # 72968-3-88), a
commercial mixture of perfluorinated carboxylic acids.
Prevedouros et al. (2006)

Composition of Surflon S-111 by weight:
PFNA-C9 (74%)
PFUNDA-C11 (20%)
PFTrDA-C13 (5%)

https:.//www.state.nj.us/dep/watersupply/pdfipfna-health-effects.pdf
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» Unequivocal assignment of terminal Cl and ether positions based on MS/MS experiments

+ Confirmation of dimers and in-source fragments from prior slide, with additional experiments (not shown)
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Fluseopolymey Bandusting
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Wang, Z, et al. (2013). Environ. Int. 60: 242.
EFSAJ, 8 (2)(2010), p. 1519, 10 2405 alea 2010 1518 -

Chloro perfluoro polyether carboxylic
acids CI-PFPECAs(n,m)
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M+OCF,

M+OCF,CF,

From single identified mass of
interest we identified additional
species related by OCF, and/or
CF, repeating units

10
Time {(min}
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Wang et al., 2013
Solvay
CAS 329238-24-6

propyvi, &

10 congeners also detected in
regional soil and plant saimples

{John Washington EPAIORDINERL)

CI-PFPECA 1.1

CHPFPECA 10

CI-PFPECA 0,1

CILPFPECA 2.0

CI-PFPECA 0,2

Q

Monoisotopic Mass (Da)

Fool
OH

577.9225

461.9340

411.9372

627.9193

527.9257

ED_004850_00004145-00031



CHPERECA 1.0
avg 96 7% signal

*well samples were
L5060 collected priortoany
in home treatment

AREA
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